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the present invention is characterized in that the process 
comprises a step of preparing a glass waveguide mem- 
ber provided with a core doped with germanium dioxide, 
and a cladding doped with germanium dioxide and hav- 
ing a lower refractive index than the core, and a step of 
irradiating a predetermined portion (which is a region 
containing both the core and the cladding) of the glass 
waveguide member with ultraviolet light so as to change 
a refractive index of this predetermined portion. 
[0014] In order to build the diffraction gratings in the 
predetermined portion of the waveguide member, inter- 
ference fringes of the ultraviolet light need to be pro- 
duced in the predetermined portion. An example of this 
method is such that two coherent light beams of the ul- 
traviolet light are formed and that the two coherent ul- 
traviolet light beams are projected at angles in a relation 
of supplementary angles to each other with respect to 
the optica! axis of the core in the glass waveguide mem- 
ber, thereby producing the interference fringes. In an- 
other method, the ultraviolet light is projected to a phase 
grating and the phase grating transmits the ultraviolet 
light to form the interference fringes. 
[0015] If the waveguide member has a plurality of in- 
tegrated optical waveguide regions (cores), transmis- 
sion of the ultraviolet light can be limited by utilizing a 
mask with a light transmission window and further a se- 
lected optical system, whereby it can be applied to mi- 
cromachining of diffraction grating. ~ * 
[001 6] Further, the production process can be applied 
to the cases where the waveguide member is moving, 
for example in a drawing step of optical fiber 
[0017] In the optical waveguide of the present inven- 
tion, the diffraction grating is formed not only in the pre- 
determined portion (index change portion) where the dif- 
fraction grating of the core is to be built, but also in the 
cladding covering the portion in close fit. Namely, reflect- 
ed is not only the guided light propagating in the core in 
the optical waveguide, but also the light radiated into the 
cladding out of the guided light while guided, so that the 
guided light is reflected throughout the entire mode field 
region. Therefore, the optical waveguide of the present 
invention has a high reflectivity. 
[0018] Since the light radiated into the cladding out of 
the guided light leaks a little from the core into the clad- 
ding, a sufficiently high reflectivity is realized even if the 
index change portion in the cladding is present only near 
an interface between the core and the cladding. 
[0019] On the other hand, in order to increase a 
change amount of refractive index, it is important to in- 
crease the glass defects as described above. To in- 
crease a dopant concentration of germanium dioxide in 
the core is effective to it, but in this case, if the change 
amount of refractive index before and after the irradia- 
tion of ultraviolet light in the UV-irradiated region of core 
becomes very large, another problem of transmission 
loss arises due to mode mismatch in regions in the same 
core. 

[0020] In more detail, the UV-irradiated portion in the 



core has a higher refractive index to decrease the mode 
field diameter, while the other non-UV-irradiated por- 
tions do not have a change of the mode field diameter. 
If such a change of the mode field diameter in the same 

s core is caused, the guided light propagating in the core 
is likely to be radiated into the cladding, resulting in in- 
creasing the transmission loss. 
[0021] In the optical waveguide having the diffraction 
gratings according to the present invention, germanium 

10 dioxide is added to each of the core and the cladding, 
and, therefore, the index change is caused in either re- 
gion with irradiation of ultraviolet light. Thus, the optical 
waveguide has a structure that does not cause a sub- 
stantial change of index difference between the core 

15 and the cladding. Accordingly, there is no periodic 
change of the mode field diameter caused in the prop- 
agation direction of light before and after the irradiation 
- of ultraviolet light/thereby avoiding the above-described 
transmission loss due to the mode mismatch (i.e., the 

20 transmission loss caused by radiation of the guided light 
into the cladding). 

[0022] Next, a process for producing the optical 
waveguide having the diffraction gratings according to 
the present invention comprises a step of preparing a 

25 glass waveguide member provided with a core doped 
with germanium dioxide and a cladding doped with ger- 
manium dioxide and having a lower refractive index than 
"the core, arid "a step of irradiating a predetermined* por-~' 
tion of the glass waveguide member (a region contain- 

30 ing both the core and the cladding) with ultraviolet light 
so as to change a refractive index of this predetermined 
portion. It is also contemplated that this production proc- 
ess is applied to production processes of optical func- 
tional components of the optical waveguide type in 

35 which a plurality of integrated cores are formed as a 
waveguide member in which a diffraction grating is built, 
and production processes of optical fibers. 
[0023] Here, the mechanism of changing the refrac- 
tive index of glass with incidence of ultraviolet light is 

40 not perfectly clarified. However, an important cause is 
considered as oxygen-loss-type defects related to ger- 
manium in glass, assumed to be mono holes of neutral 
oxygen such as Si-Ge or Ge-Ge. 
[0024] According to the Kramers-Kronig mechanism 

45 as suggested as a mechanism of the index change, the 
index change can be explained as follows. Namely, the 
above defects absorb ultraviolet light of wavelengths in 
the range of 240 to 250 nm. Then this absorption cuts 
Si-Ge or Ge-Ge coupling, which produces new defects. 

so This new defects form an absorption band around the 
wavelength 210 nm and the wavelength 280 nm. As a 
result, the refractive index of glass changes according 
to the Kramers-Kronig relation. 
[0025] In the production process of the present inven- 

ss tion, the optical waveguide with the core and the clad- 
ding both doped with germanium dioxide is prepared at 
the first step and the ultraviolet light is made incident 
into the optical waveguide, which changes the refractive 
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2adtfn?A e UV "! nten ' n9 POrtion both in lt * core and the 
grating region in which a plurality of indpyVhol 

««d .a limiting P U ™£J ° 68 
„ f sco ps of applicability of tde present in 



[0028] 

Fig. 1 is a drawing to illustrate an irradiation method 
of ultraviolet light and an optical waveguSe ob 

s?,s a r:r bodiment °' the Sot 

F» .2 is a drawing to show irradiation of ultraviole 

he holographic interference method as an irradia 
tion method of ultraviolet light- 

2tnl a draW ' n9 10 Sh0w irradiation of ultraviolet 
ephale *" (W9Ve9uide me ^er) Ty 

Rg. 4 is a drawing to show an embodiment to limit 
an irradiation region utilizing a mask as an i ™Z 
«on method of ultraviolet light- 3d,a " 

oToe'rmanS" 9 5 Sh ° W 3 d ° Pant c o"oentration 
or germanium dioxide as a first example of an im 
Punty profile in the waveguide member 
Fig. 6 is a drawing to show dopant concentrations 
o germanium dioxide and an index reducer Son 
ox.de). as a second example of impurity pro £ in 
the waveguide member; and 

o F f ,g Qermaniut? 9 w° Sh ° W d ° pant coventrates 
xide a a ?* a " index reducer ^ron 



rooam X "? description wi " be on *«i- 
10030] The first embodiment is now explained in lh . 
present embodiment, a quartz-base optfca S con 
tang quartz (Si0 2 , glass as a main ingredient is f£ 
prepared as a waveguide member used in formino a 2 

" 2 ° *•* o' germanium dioxide (GeO,) is added 
to quartz glass, and a cladding in which 10 wk of Qer 

oxide an additive for decreasing the refrS ndS 
[0031] a relative index difference between the n,L, 
glass doped with 20 wt°/ «r n *rZ ween tne 9 uartz 
« pure n uart7 ni^T- « . germanium dioxide, and 

' 8 a °» Me P'»«"Caa 6, any proteli ; n °™ "J 

30 IS? 5 9 S00t preform - Specifically, raw mate 
30 rials of silicon tetrachloride <<ari \=n* 

rachloride .Gen \ d d aerrnani um tet- 

"M. Ite optteal „ ter is irradiated w°h a toiS 
-'a'onninoiraeddrddcfddges,, W ahSit yf. 
<™« at fmadiatidn m, ^J^TZt- 
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scribed in detail. 

[0037] Fig. 1 is a drawing to illustrate the irradiation 
method. As shown in Fig. 1 , the ultraviolet light emitted 
from an ultraviolet light source 10 is arranged to make 
interference by interference means 20 as a predeter- 
mined optical system and then is projected to an optical 
fiber 40 while forming interference fringes. This optical 
system may include a lens. 

[0038] In the present embodiment, two coherent ul- 
traviolet light beams are made to interfere with each oth- 
er by the holographic interference method. In this meth- 
od, the interference means 20 is composed of a beam 
splitter 21 a and reflective mirrors 21b, 21c, as shown in 
Fig. 1 . The ultraviolet light source 1 0 is an argon laser 
source 11. 

[0039] The argon laser source 1 1 continuously emits 
the coherent ultraviolet light of 244 nm. This ultraviolet 
light is split into two beams of transmitted, light and re-, 
fleeted light by the beam splitter 21a. The thus split 
beams are reflected by the respective, reflective mirrors 
21b and 21 c to be projected onto the optical fiber at re- 
spective angles of 74° (a in Fig. 1) and 106° (180° - a 
in Fig. 1 ) which are in the relation of complementary an- 
gles to each other with respect to the axial direction of 
core 41. 

[0040] The split beams interfere with each other in an 
interference region.30.to be.projected to the.optical fiber , 
40 while forming interference fringes at predetermined 
intervals. The irradiation ultraviolet light is incident into 
the core 41 and the cladding 42 to change the refractive 
index in the incident portions. 
[0041] Fig. 2 is a drawing to show the irradiation of 
ultraviolet light onto the optical fiber 40. Using an angle 
of incidence 9 (= 90° - a) of the ultraviolet light with re- 
spect to the radial direction of optical fiber 40 and the 
wavelength X of the ultraviolet light, the intervals A of 
the interference fringes can be expressed as follows. 

A = AV(2sin0) (2) 

Thus, in regions where the ultraviolet light is incident in 
the core 41 and the cladding 42, index -changed portions 
are aligned at a period corresponding to the intervals A 
of the interference fringes along the optical axis of the 
optical fiber 40. Therefore, diffraction grating 43, 44 of 
pitches A is formed in the core 41 or in the cladding 42, 
respectively. An optical fiber is thus obtained as an op- 
tical waveguide having the diffraction gratings in the 
core 41 and the cladding 42. 
[0042] Using the refractive index n of core 41 and the 
pitch A of the diffraction grating 43, the reflection wave- 
length^ of this diffraction grating is expressed as fol- 
lows by the well-known Bragg's diffraction condition. 

k R = 2nA 



= Xn/sine (3) 

In the present embodiment this reflection wavelength 

s is set at 1300 nm. 

[0043] According to the above formula (3), because 
the refractive index of the cladding 42 is different from 
that of the core 41 , the reflection wavelength of the dif- 
fraction grating 44 formed in the cladding 42 is shifted 

10 from 1 300 nm. But an amount of the shift is not so great 
because the index difference is small. Since a reflection 
spectrum of the diffraction grating has a spread around 
the reflection wavelength, the diffraction grating 44 fully 
reflects the light of 1300 nm near the reflection wave- 

15 length. 

[0044] During irradiation with ultraviolet light in the 
above production process, light from a LED light source 
is let to enter one end of the optical fiber and a trans- 
mission spectrum of the light is measured by a spectrum 

20 analyzer connected to the other end to monitor forma- 
tion of the diffraction gratings in real time. Here, the 
spectrum analyzer detects a relation between the wave- 
length and the optical intensity for transmitted light 
through the diffraction gratings 43, 44. 

25 [0045] With start of the irradiation with ultraviolet light 
the formation of diffraction gratings 43, 44 proceeds so 

. . as to decrease the Jntensity ,of the transmitted fight 
around the reflection wavelength in the transmission 
spectrum. When the transmission spectrum shows no 

30 further change, the formation of diffraction gratings 43, 
44 is considered as saturated and, therefore, the irradi- 
ation with ultraviolet light is stopped at this moment. In 
the present embodiment the saturation time is about 40 
to 50 minutes. 

35 [0046] The reflectivity for the reflection wavelength 
can be calculated from the transmission spectrum at the 
moment when the formation of diffraction gratings 43, 
44 is saturated. According to this calculation, the reflec- 
tivity of the above optical fiber with the built-in diffraction 

40 gratings is about 75 %, thus achieving a good result. 
[0047] Although the above embodiment used the ho- 
lographic interference method to form the interference 
fringes of ultraviolet light, the phase grating method can 
be applied instead thereof. 

45 [0048] Fig. 3 is a drawing to illustrate the phase grat- 
ing method. First, a phase grating 22 as interference 
means 20 is secured in close fit to an optical fiber 40 as 
a waveguide member. A quartz plate with grooves 
formed at equal intervals can be used as the phase grat- 

so ing 22. Since the grooves in the phase grating 22 can 
be formed by photolithography and chemical etching, 
the grating intervals can be freely selected and the grat- 
ing can be formed even in a complex shape. 
[0049] Next, using, for example, a KrF excimer laser 

55 source 12 (ultraviolet light source 10) as a pulse light 
source and letting the light source output UV pulse light 
of wavelength 248 nm at a predetermined intensity and 
at a predetermined frequency, the phase grating is irra- 
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dated from the top for a predetermined time period in 
he manner as shown. The ultravioiet light may be em£ 
ted in a continuous manner. 
[0050] When the ultraviolet light is transmitted by the 
phase grafing 22, i, forms interference fringes at prede 

th 6 7 IS - Th6 Ultraviolet li9nt is inciSKfo 
he core 41 and the cladding 42 while forminq the inter 
feronce fringes. Then periodic index chafes J e he 

c"aSl 0n J ratin9S 431 44 appear in ,he ™° * and he 
cladding 42, respectively. In this manner, an optical fiber 
s obtained as an optical waveguide in which Sac 
Jon grat.ngs are built both in the core 41 and theSd 

Ssent 6 em^ 5600 "' emb ° dim6nt iS describe * In 
whlhT^r d ' mem - Prepared as an °P*»I «ber in 
which the d,ffract.on gratings are to be built is one nm 
vided with a core in which 20 wt% of bJS^SK 
<s added to quartz glass and a cladding in which i o wS 

[0052] A relative index difference between the quartz 
glass ,n which 20 wt% of germanium dioxide bad*? 
d a "l PUre I" 3 rtZ 9 ' aSS iS 1 5 % ' where ^ a SSXSZ 

alT T 8 " theqU9rtZ 9 ' ass in ^ 10 wSof 
germanium dioxide and 1.0 wt% of fluorine is added 
and pure quartz glass is 0.1 % ' 

Sr in T H diffraCti ° n 9ratin9S are written in »* opti- 
the ebv r 5 5ame manner 38 in lhe firsl embodiment, 
thereby producing an optical fiber having diffraction 
gratings of reflection wavelength 1300 nm MeaJunna 
the reflectivity in the same manner as in the first embod 

[0054] Further, tne jnvemors o(Juc 
as an opt.cal waveguide in which the diffrac.ion ara ino 
was written only in thecore, forcomparisonSS 
and the second embodiments. Prepared as an opt ca 
fiber of the waveguide member was one provided S 
aco^^ 

to quartz glass and a cladding made of pure ouaS 
glass. The relative index difference was i 1T *** 
[0055] Usmgthisopticalfiber.anopticalfiberwasDro- 
S :l thS diffraCti0n 9ratin9 * reflecuon w£°. 
ength 1300 nm in the same manner as in the firsTand 

edTnT^^^^ 
ured in the same manner in the embodiments The 

measured reflectivity was about 50 % which was infe 
nor to those in the embodiments 
[0056] It should be noted that the present invention is 
by no mea ns limited to the above embodiments bu TZ 
have various modifications. For example, the oS 
wavegude is not limited to optical fibers but may be S 
fi m waveguides. Also, the irradiation method of uKral- 

VZ T '" * he above embodiments. For example 
the d ffraction gratings can be built in under Son 
of pulse light in the ultraviolet region while moving he 
optical waveguide along the direction of the opShS 
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as represented by arrow A in Fig. 1 
[0057] m the case where the waveguide member has 
a Plurality of integrated cores, as shown in fJJS 
frachon gratings may be built in predetermined portions 

between the interference means 20 and the waveguide 
shal It J?™ 9 3 W ' nd0W 201 °' a Preterm's 
SSLS Thl " 3n irraClia,ion re9ion of "'Violet • 
w S/? ^ mve ^ member shown in Fig. 4 is an 
ophcal, functional component having an optical muJ," 
Plex.ng/demult,plexing function, in which a rtu Z of 
wZ 1 °J in * he P^determined sha e on a 

15 [0058] Next, the third embodiment is described as to 
oss due to the mode mismatch as described previously 
" ;1 k I 86 "' prepared as an optical £ 

*o 25° " , ^ ediffraCti0n 9 rat, ^ s a^ to bebui.tis one pro" 
XSS 9 C ° re Wh ' Ch 40 ** ° f 9emianium dioxide 
of 2S2? T 9 ' aSS and 3 C,addi "9 in Wioh 30 wS 
isadLT™^^ 

is added to quartz glass. i"S"s> 
[0059] A relative index difference between the quartz 
J? „" WhiCh 40 W,% ° f 9ermanium *xide is S 
and pure quartz glass is 2.9 %, while a relative , index 
drfference between the quartz glass in which 30 X 

a " d 20 Wt% ° f b0 ™ «■* (W 
50 £J25 PUfe qUaftZ 9lass is 2 0 *■ ^rther ths 

to e h a n? r ' S h SUbjeCted 10 hydr ° 9en trea "™' in orde 
to enhance photo-reactivity. 

n 0 b° P f!! t h DiffraCtiOn 9ratin9S are written i" this optical 
fiberin the same manner as in the first embodiment and 
an opuca, fiber is produced with the mSSSS 

mea a^'r ,,8nfllh 13 °° nm - 1,16 "2 
ment an?, " ? h e Same manner as in »• «« embodi- 
ment and the thus measured reflectivity was about 99 9 
/ojhe transmission loss was about 01 dB 

<* ZltlT!'- ,heinventors P re Paredanoptica.fiber 
prowded wrth a core in which 40 wt% of germanium di 
ox.de was added and a cladding made of pur qua* 
g ass for comparison with this third embodiment A reZ 
a ve index difference between the core in which Jo wS. 

- tSSSi** is added - and ,he ^ 

[0062] using this optical fiber, an optical fiber with the 
d ffracon grating of reflection wavelength 1 300 nm was 
produced ,n the same manner as in the , irst to th rd ™ 
bodiments and the reflectivity was measured n "he 
«> same manner as in the embodiments. The thus meas 

loss was 0.4 dB. Thus, the obtained result showed an 
| crease of the transmission loss as ooiSJaCSfiS 
third embodiment. This increase of transmfesionTs is 

propagating ,n the core into the cladding because o the 

fo^r a : c , hasdescribed P rev '°4. 

[0063] Next described referring to Fig. 5 to Fig. 7 are 
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impurity profiles of the waveguide members according 
to the present invention. 

[0064] In the waveguide members according to the 
present invention, germanium dioxide is added both in 
the core and the cladding. It is generally known that ger- 5 
manium dioxide is a material for increasing the refractive 
index in the core. Accordingly, in order to serve as an 
optical waveguide, the dopant concentration needs to 
be adjusted, for example, by setting the dopant concen- 
tration of germanium dioxide in the cladding to be lower io 
than that in the core or by further adding an index re- 
ducer (for example, B 2 0 3 , F, etc.) for decreasing the re- 
fractive index into the cladding. 
[0065] Fig. 5 shows a first example in which the do- 
pant concentration of germanium dioxide in the core is '5 
set higher than that in the cladding. Fig. 6 shows a sec- 
ond example in which together with the concentration 
distribution of-germanium dioxide as shown- in Fig. 5,- - 
boron oxide as an index reducer is also added only in 
the cladding. Further, Fig. 7 shows a third example in 20 
which concentrations of germanium dioxide in the core 
and the cladding are set equal to each other and boron 
oxide as an index reducer is further added only in the 
cladding. In the present invention, the dopant concen- 
tration of each dopant is constant in each region of the 25 
core and the cladding. 

[0066] As described above, according to the present 
inveniion/the diffractiongratings are formed both in the 
core and in the cladding, so that not only the guided light 
propagating in the core but also the light radiated into 30 
the cladding out of the guided light is reflected in the 
region where the diffraction gratings are formed, where- 
by the guided light is reflected throughout the entire 
mode field region. Accordingly, the optical waveguides 
having the diffraction gratings according to the present 35 
invention have high reflectivities. 
[0067] In the production process of optical waveguide 
having diffraction gratings according to the present in- 
vention, the ultraviolet light is let to enter predetermined 
portions of the waveguide member in which germanium 40 
dioxide is added both in the core and in the cladding, 
whereby the diffraction gratings are built both in the core 
and in the cladding in the resultant optical waveguide. 
Reflected in the region where the diffraction gratings are 
formed is not only the guided light propagating in the 
core but also the light radiated into the cladding out of 
the guided light, whereby the guided light is reflected 
throughout the entire mode field region. Thus, the opti- 
cal waveguides of the present invention have higher re- 
flectivities than those of the conventional optical so 
waveguides. Accordingly, the optical waveguide type 
diffraction gratings can be easily produced with a suffi- 
ciently high reflectivity by the production process of the. 
present invention. 

[0068] From the invention thus described, it will be ob- 55 
vious that the invention may be varied in many ways. 
Such variations are not to be regarded as a departure 
from the scope of the invention, and all such modifica- 



tions as would be obvious to one skilled in the art are 
intended to be included within the scope of the following 
claims. 



Claims 

1 . An optical waveguide (40) comprising: 

a core (41 ) as an optical waveguide region hav- 
ing a predetermined refractive index, said core 
having a first diffraction grating (43) formed in 
a first portion thereof and having periodically 
changing refractive indices along a direction of 
propagation of light; and 
a cladding (42) having a lower refractive index 
than said core and covering said core in close 
fit.-and having a second-diffraction-grating (44) 
at a second portion thereof both said core and 
said cladding containing germanium dioxide 

characterized in that: 

said second diffraction grating at said second 
portion thereof covers in close fit said first diffraction 
grating in said core such that said second diffraction 
grating reflects a guided light having a predeter- 
mined wavelength throughout the entire mode field 
region of said optical waveguide with said first dif- 
fraction grating in said core, and that the concen- 
trations of germanium dioxide in said core and said 
cladding are such that in said first and second por- 
tions, a substantial change of index difference be- 
tween said core and cladding is not caused before 
and after forming said first and second diffraction 
gratings. 

2. An optical waveguide according to claim 1 , wherein 
said cladding is doped with an index reducer togeth- 
er with said germanium dioxide. 

3. An optical waveguide according to claim 2, wherein 
said index reducer includes at least one of boron 
oxide and fluorine. 



PatentansprUche 

1 . Optischer Wellenleiter (40), enthaltend: 

einen Kern (41) als optisches Wellenleiterge- 
biet mit einem vorgegebenen Brechungsindex, 
derart, dass der Kern ein erstes Beugungsgitter 
(43) aufweist, das bei einem ersten Abschnitt 
hiervon gebildet ist, und sich periodisch verSn- 
demde Brechungsindezes entlang einer Aus- 
breitungsrichtung von Licht; und 

einen Uberzug (42) mit einem niedrigeren Bre- 
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chungsindex als derjenige des Kems zum Ab- 

deckendesKemsinfestsitzenderAnpassun, 
und m e,nem zweiten Beugungsgitter (44) be 
emem zweiten Abschnitt hiervon deraS t *£ 
owohl der Kern als auch der Oberzug Ge'ma 5 
n n » id ent ^'ten, dadurch gekennze™ 

Abschmtt ,n enger Anpassung das erste Beu- w 
gungsgitter in dem Kern so abdeckt. dass das 
zwe te Beugungsgitter eingefiihrtes Licht mit 
emer vorgegebenen Wellenlange durchge- 
nend ,n dem gesamten Modusfeldgebiet des 
opt.schen Wellenleiters mit dem eLn Beu i 5 
gungsgmenn dem Kern reflektiert, und dass 

die Konzentrationen von Germaniumdioxid in 
dem Kern und dem Oberzug so festgelegt sind, 

SmSlT Unt,ZWeitenAbschni »^ine 20 
wesenthche Anderung der Indexdifferenz zwi- 
ohen dem Kern und dem Oberzug vor und 
nach dem Bi.den der ersten und zweiten Beu 
gungsgittervorliegt. 
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2. Optischer Wellenleiter nach Anspruch 1, dadurch 
gekennzeichnet. dass der Oberzug mit einem n 

3. Optischer Wellenleiter nach Anspruch 2, dadurch 
gekennzeichnet, dass der Indexreduzierer minTe 
stens ein Element von Boroxid Oder Fluor emS 
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tege serre (edit premier reseau de diffraction dans 
ladite ame de telle sorte que ledit second reseau de 
fraction reflechit une lumiere guidee qu Seme 
une longueur d'onde predetermines au travers d e 
hjon de champ de mode complete dudit guide 
d ondes ophque avec ledit premier reseau del 
fraction dans ladite ame, 
et en ce que : 

les concentrations en dioxyde de germanium 
dans ladite ame et dans ledit gainage soTtS 
que dans lesdites premiere et second" parties une 
vanahon substantive de ,a difference SSSZ 
tre ladite ame et ledit gainage n'est pas generi 
avant e. apres la formation desdits premie et se- 
cond reseaux de diffraction. 

2 " 2^ d '° n , d , eS ° Ptique selon ,a indication 1 
dans^ue- ledit gainage es, dope avec un redu- 

3 ' £S d ' 0n M 9S ° ptique Selon la re ™°''cation 2 
dans lequel ledit reducteur d'indice inclut au moins 
un element pris parmi I'oxyde de bore et le fluor 
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1. Guide d'ondes optique (40) comprenant : 

une ame (41) en tant que region de guide d'on- 40 
des opt,que pr^entant un indice de refraction 
predetermine, ladite ame comportant un pre- 
mier reseau de diffraction (43) qui est fom,e 
dans une premiere partie du guide d'ondes et 

prjentantdesindicesderefractionvariantpe- « 
r-odiquementsuivant une direction de propaga- 
tion de la lumiere ; et B M r °Paga 

un gainage (42) presentant un indice de refrac- 

lad.te ame selon un embortage serre et com- so 
portant un second reseau de diffraction (44) au 
niveau d'une seconds partie du guide d'ondes 

Tl am f e ' ledit 9 aina ^contenanttousdeux 
du dioxyde de germanium, 

caracterise en ce que : 55 

ho JT Se ° 0nd r6seau de diffra c«on au niveau 
de ladite seconde partie recouvre selon un embo " 



8 



EP 0 668 514 B1 



Fig. I 
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Fig. 2 
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F i q. 4 
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Fig. 5 
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